psychological techniques and social measures, improved caregivers' mental health and problematic behaviors of dementia patients. In fact, many intervention programs have proven effective for reducing burden and depression among caregivers 3, [5] [6] [7] . In this regard, Cognitive-Behavioral Therapy (CBT) appears to be particularly effective for decreasing depressive symptoms 8 . The 10/66 Dementia Research Group brief caregiver intervention 'Helping Carers to Care' was developed using the available resources in place 9 . The first two trials, from India 10 and from Russia 11 , showed this intervention to be feasible and acceptable, leading to improvements in mental health care providers and their responsibilities in care practice. A third study in Peru 12 showed a significant reduction in caregiver role strain, confirming similar results of interventions used in developed countries. Finally, a Brazilian study 13 was conducted comparing psychosocial characteristics, QoL and caregiver overload between dementia caregivers and a control group. The authors found that the caregiver discussion group was beneficial to its participants, also with positive effects on patients, particularly regarding QoL.
The relative paucity of non-pharmacological interventions including family caregivers, especially in developing countries, points to the importance of conducting studies such as the present investigation, aiming to investigate the effects of a CBT program on family caregivers of patients with dementia.
METHODS

Participants
Forty family caregivers and their relatives with dementia that met the inclusion criteria participated in the study.
Inclusion criteria for the caregivers were: being relatives ( first degree or spouses/husbands); age greater than or equal to 21 years; education greater than or equal to 4 years; spend at least 24 weekly hours with patient; being available to come to all meetings; and not being a professional caregiver. Regarding patients, they had to meet DSM-IV 14 criteria for dementia and to be on a stable drug regimen for at least 30 days.
Measures
The global cognitive, functional and behavioral patients' profiles were built based on the Brazilian versions of the Mini-Mental State Examination (MMSE) 15 , the Disability Assessment for Dementia (DAD) 16 and the Neuropsychiatric Inventory (NPI) 17 , respectively. QoL was assessed using the QoL scale for patients with Alzheimer's disease and their caregivers (QoL-AD, family answered questionnaire only) 18, 19 . Caregivers were also assessed regarding their own perception of QoL and answered the section of the QoL-AD related to the QoL of caregivers. Burden related to care activity level, stress and anxiety were evaluated by the Zarit Caregiver Burden Interview (ZBI) 20 , the List of Stress Symptoms (LSS) 21 and both the Jalowiec Coping Scale (JCS) 22 and trait anxiety scale (A-trait) of the State Trait Anxiety Inventory (STAI) 23 , respectively. Caregivers were also evaluated for depression using the Major Depressive Episode module of the Mini International Neuropsychiatric Interview (MINI) 5.0. (DSM-IV) 24 .
The MMSE 15 was used for global cognitive assessment of patients.
The DAD Scale 16 assesses what the individual/patient is effectively able to do without help or without being reminded by the caregiver. The DAD comprises 40 items: 17 related to basic self-care and 23 to instrumental activities. Leisure activities are assessed in terms of the interest shown in these activities. Each of the 40 items is scored as: (i) Yes (1 point) -the person performed the activity without help or reminders in the last two weeks even if having done so only once; (ii) No (0 points) -the person was unable to perform the activity without help or reminder in the last two weeks; and (iii) N/A -"not applicable" (0 points) -the person never performed the activity before disease onset nor had the opportunity to do so in the last two weeks. Total score is obtained by summing the points for each item and converting the total value into a percentage (DAD%). Items classified as N/A are not included in the total score. The score represents overall functional performance on activities of daily living. Higher scores represent better functional performance, while lower scores indicate greater dysfunction.
The NPI 17 evaluates neuropsychiatric disorders commonly found in dementia. It comprises a questionnaire assessing 12 behavioral domains. The total score for each domain is calculated by multiplication of frequency versus intensity. Finally, the items are summed to give a total score; higher scores indicate worst neuropsychiatric profile.
The QoL-AD 18, 19 consists of 13 indicators of QoL quantified on a scale of one to four (poor, fair, good and excellent), with 1 denoting poor and 4, excellent. Total QoL-AD scores range from 13 to 52 points; greater scores indicate better QoL. The scale has both patient and caregiver versions.
The ZBI 20 comprises 22 questions with responses ranging from 0 (never) to 4 (almost always). The scale reflects caregiver perception of health, personal and social life, financial situation, personal well-being and interpersonal relationships. Finally, the caregiver must rate to what extent they feel overwhelmed by the care. The total sum of the items ranges from 0 to 88; higher scores indicate greater level of burden.
The LSS 21 is a list of 59 psychophysiological and psychosocial stress symptoms which the subject scores according to the frequency of occurrence: (0) never, (1) few times, (2) often or (3) always. The total sum of responses indicates the stress level of the individual; higher scores indicate greater level of stress. Maximum score on the LSS is 177 points.
The JCS 22 consists of 60 items that describe cognitive and behavioral efforts adopted as part of stress-coping strategies.
Items are grouped into eight dimensions randomly distributed, and the respondent is oriented to select those behaviors which they most identify with when facing a problem. The confrontational, evasive, supportive and self-reliant strategies comprise a problem-focused coping style, while optimistic, fatalistic, emotive and palliative strategies encompass an emotion-focused coping style.
The STAI 23 consists of 20 statements used by individuals to describe how they generally feel. The score varies according to how often these statements apply: (1) almost never, (2) sometimes, (3) often and (4) almost always. Possible scores on the STAI range from 20 to 80; higher scores indicate greater anxiety levels.
The Major Depressive Episode module is part of the MINI (DSM-IV) 14 and aims to verify the presence of depression over a given time frame.
All assessments, except for the MMSE, whose results were collected from patients' medical files and correspond to the date of the patient's last visit prior to joining the group, were performed by one neuropsychologist (PPAF) and two occupational therapists (AMK and MDLS). The evaluators were previously trained to uniformly apply the tests and scales. NPI and STAI were applied to all patients by the neuropsychologist (PPAF).
Intervention
The intervention was based on CBT techniques, more specifically Training of Social Skills (TSS) which in Goldsmith and McFall's view seeks to increase the competence of performance in critical situations of life, i.e. the acquirement of a new repertoire of responses 25 . Thus, the program encompasses several techniques including: (a) information/statement -understanding the problem, information and behavioral targeting (education); (b) skills training (cognitive, emotional and social) -teaching specific behaviors that are applied and integrated into the subject's behavior repertoire; (c) support/empathy -extends perception and enhances the ability to put oneself in the place of another; (d) social comparison -vicarious learning by pre-specified models, a shared sense of reality; (e) self-governance, self-instruction -teaching strategies to control or modify own behavior, through the use of different situations in order to achieve long-term goals and use of the internal language as a way of guiding behavior; ( f) referential reinforcement -fostering of persistence and effort; (g) cognitive strategies -self-monitoring and reallocation of efforts; (h) diary/therapy schedule -self referencing, evaluation and understanding of changes; (i) activity organization and prior preparation (anticipation of events).
The program consisted of eight weekly sessions each lasting two hours. The techniques listed above were employed during the sessions on information and group discussion. In some sessions, a home task was set for the caregivers. According to Caballo 25 , these tasks are the vehicle through which the skills learned in each session are practiced in the real environment, i.e. generalized to the daily life of the participant.
The intervention was conducted by a neuropsychologist (PPAF) and two occupational therapists (AMK and MDLS). The neuropsychologist was responsible for providing clinical information related to dementia, counseling and support interventions, as well as for training on cognitive-behavioral strategies. The occupational therapists were responsible for interventions aimed at promoting daily life activities.
Statistical analysis
Data were analyzed with SPSS statistical package for Windows, version 18.0. The representativeness of the sample was checked using Bootstrap re-sampling technique.
Comparison of the incidence of depression before and after intervention was done by drawing up a contingency table (MINI before the Group versus MINI after the Group). The matched data were analyzed using McNemar's test. Paired t-tests were performed to provide a comparative analysis of the evaluations done before and after the intervention. Principal Components Analysis (PCA) with Varimax rotation was employed to select those variables which made the greatest contribution to the breakdown of changes assessed pre-and post-group. Models of analysis of variance (ANOVA) were calculated to assess the effects of income related issues, time as caregiver, hours per week spent with the patient by caregiver and information about dementia, on the results of the response variables extracted by PCA (difference between before and after the intervention). A significance level of 5% (α=0.05) was adopted for the analysis of the results obtained. Similarly, all confidence intervals (CI) were built based on a confidence level of 95%.
Ethics
The research project was approved by the Ethics Committee of the Universidade Federal de Minas Gerais, Belo Horizonte, Brazil. All caregivers, and patients whenever possible, signed a written informed consent.
RESULTS
Sample characteristics
Overall, 10 groups with a total of 45 caregivers of elderly patients with dementia were enrolled. However, 5 participants were subsequently excluded from the analysis because they failed to complete the full intervention program or its assessments. Therefore, the final analysis included results from 40 caregivers and 39 patients (one patient had two relatives taking part in the study, whom fulfilled the inclusion criteria for caregivers).
Mean age and educational level of participants, as well as gender distribution, are depicted in Table 1 . Only four men participated in the intervention. There was a wide variation in age and schooling of participants.
Twenty-eight patients (70%) had probable Alzheimer's disease (AD) 26 , six (15%) had AD with cerebrovascular disease 27 , while the six remaining cases had other diagnoses ( frontotemporal dementia, progressive supranuclear palsy, alcoholic dementia, dementia with Lewy bodies, dementia caused by head trauma and dementia associated with Parkinson's disease). The average time of clinical course after the diagnosis of dementia was 3.3±3.8 years. Table 2 presents the cognitive, functional and behavioral data of dementia patients before the intervention program. In general, patients had moderate cognitive impairment, with significant behavioral changes and low level of functionality.
Effects of caregiver interventions
Only one caregiver from a total of six who fulfilled DSM-IV diagnostic criteria for Major Depressive Episode before the group sessions persisted with this diagnosis post-intervention. However, this positive effect on caregiver mood did not reach statistical significance (p=0.063). Table 3 shows the descriptive statistics of the instruments used. NPI, QoL patient, JCS coping factors and STAI (A-trait) scores showed significant differences after the intervention in comparison to baseline.
The PCA method with Varimax rotation was used to select those variables which most contributed to the discrimination of changes assessed pre-and post-group. Five key components explained 64.4% of total variation excerpts, namely: Key component 1 -JCS Optimistic, JCS Self-reliant, JCS problem-focused coping; Key component 2 -ZBI; Key component 3 -DAD -total percentage (DAD%) and A-Trait anxiety scale; Key component 4 -QoL-Caregiver; Key component 5 -JCS Fatalistic. Selected variables were compared for demographics and caregiver responses to the questionnaire.
Regarding the t-test analysis, data on caregivers not receiving help from relatives or others (sole caregivers) and from the dialogue with doctors about patients' diagnoses and degree of kinship (only the children or spouses of patients as caregivers, in this case, n=36) are given in Table  4 . Sole caregivers were more optimistic after the intervention (p=0.046). They also began to focus more attention on the problem when resolving difficult situations, while avoiding emotion interference (p=0.016). In the case of caregivers who talked to the doctor about the diagnosis of their relative, the tendency was to focus more on the problem when they needed to tackle it (p=0.024). Finally, daughters/sons caring for parents with dementia were less anxious after the intervention than spouses (p=0.037). No significant difference in scores among caregivers was observed for other questionnaire variables (DAD%, LSS and JCS Fatalistic).
ANOVA models were calculated to assess the effects of income, time as caregivers, hours per week spent with the patient and information about dementia contained in the selected instruments from the PCA. Comparisons yielded significant differences according to the analysis of variance performed: (a) income of caregivers and scores obtained on QoL Caregiver and LSS (p=0.008 for both); (b) time as caregiver and scores obtained on JCS problem-focused coping (p=0.030); and (c) information on dementia and scores obtained on QoL Caregiver (p=0.044). Bonferroni' s method for Multiple Comparisons of Means revealed that: (a) QoL increased more in caregivers with no income compared to caregivers with more than three minimum wages (p=0.006). Caregivers with no income also showed greater stress symptoms' reduction compared to those with incomes between one and three minimum wages (p=0.013); (b) individuals with three to five years of experience as caregivers tended to deal with difficult situations by addressing the problem to a greater degree than those with more than five years of experience (p=0.048); (c) QoL increased more in caregivers who had no information than in those who sought information through reading and internet (p=0.040).
Finally, Table 5 shows linear regression models adjusted to the following criteria: DAD% variables, QoL Caregiver and JCS Optimistic. Models involving other instruments (LSS, JCS Fatalistic, JCS Problem-focused coping and A-trait) also selected in the PCA procedure did not provide meaningful relationships with the studied predictor variables. The stepwise technique was used with all sociodemographic variables and with caregiver prior knowledge obtained from questionnaire responses.
DISCUSSION
In this study, a CBT intervention program was administered to a group of 40 family caregivers of dementia patients in a total of 8 weekly sessions.
A larger effect was observed in relation to anxiety level, which decreased significantly after two months of weekly group meetings. Depression was present in fewer caregivers post-intervention, and, although this change was not significant, a statistical trend toward reduced depression after the group intervention was identified. Results also highlighted a significant decrease in behavioral changes in the elderly with dementia, as well as a perception of higher QoL by these individuals. It is highly likely that less anxious caregivers are more able to take care of patients and to perceive the environmental elements or behaviors that promote the expression of BPSD. Moreover, caregivers were more tolerant, while some no longer felt overwhelmed by depression and, thus, may have increased their tolerance threshold to BPSD. Hence, even if these changes do manifest, they do not cause great anxiety.
Although the caregivers still had high scores on ZBI and LSS scales after the intervention, their QoL perception increased, despite not reaching statistical significance. It is likely that the duration of the intervention was too short to lead to more significant changes.
One of the most significant changes pertained to how caregivers dealt with the stressful situations of life (beyond the context of caring for a family member with dementia). According to Lazarus and Folkman 28 , the way we perceive and deal with problems influences our well-being. These authors described two major coping strategies: "problemfocused coping" and "emotion-focused coping". People use both coping styles in stressful situations. Corroborating this view, both coping strategies had increased scores after the intervention. The lower NPI and A-trait scores are consistent with a more confident posture and less pessimistic view by caregivers after the intervention. The study also revealed that caregivers who provided care without help from others were more optimistic after the intervention program and that caregivers who spoke to the physician about the diagnoses of their relatives also responded by emphasizing the problem when facing stressful situations, showing that the absence of information leads to greater timidity and beliefs to explain what is happening with the demented patient.
Caregivers who were daughters and sons of patients with dementia had greater benefits from the intervention in reducing anxiety compared to patient spouses. Croog 29 observed that the effect of spouse illness on relationships and social participation of the couple contributes more to the emergence or worsening of depression and anxiety in caregivers than to other stressors.
Other factors may be taken into account. Caregivers with no income showed greater reduction in stress symptoms and achieved higher QoL levels. The intervention has been shown to benefit caregivers who had no income and who initially had little access to information about the disease. Moreover, after the intervention, less experienced individuals began to deal with difficult situations by focusing more on the problem than more experienced caregivers. In fact, these former caregivers showed greater reduction in ZBI and experienced less stress, being able to focus more on problems.
The level of information was also responsible for a more significant difference in QoL. Therefore, misinformation seems to influence the perception of well-being and security. Income is also related to the functional level of the patient. A linear relationship was observed between caregiver income and patient capacity and independence in activities of daily living. More economically advantaged families have means to provide the elderly with more exclusive and modern treatment, with access to multidisciplinary teams, as well as supplying equipment that makes the environment more accessible to dependent individuals.
Concerning caregiver QoL, higher income and greater age were found to be disadvantageous with regard to well-being. Caregivers financially better had a mean age of 55 years, an active professional life and depended on their jobs as their main income source. It is reasonable to assume that these individuals feel overworked and stressed amid work commitments, Table 5 . Regression models of variable criterion: Disability Assessment for Dementia%, Zarit Caregiver Burden Interview, quality of life caregiver, Jalowiec Coping Scale Optimistic, Jalowiec Coping Scale Fatalist and A-trait. family life and the caregiver role. With regard to age, older caregivers are more prone to stress overload, dealing with multiple concerns about well-being, the illness and their own health.
The main limitations of this study are the small sample size and the lack of a control group. The investigation was carried out at a university center of tertiary care and was specifically designed for caregivers and patients who regularly attended the clinic. The study length was limited to the research time available, which partially explains the small sample.
In conclusion, the CBT program was effective for alleviating the adverse effects on the caregivers' QoL. The intervention seemed to relieve anxiety levels and tended to reduce depressive symptoms presented by the caregivers at the beginning of the study. Moreover, the perception of caregivers changed in relation to QoL and neuropsychiatric symptoms of dementia patients. Lastly, although the perception of burden by caregivers remained high, there were indications that the intervention time was overly short to impact this factor. We believe that future and longer studies can provide further information which might serve to improve support for caregivers, especially in developing countries.
